The knowledge discovery in database (KDD) Sheldon (1997) pointed out that the tourism and travel industry is one of the largest users of information technology (IT) due to the nature of travel and tourism businesses. The use of IT has been very strong in the successful provision and consumption of tourist-related services. The phenomenal expansion of the Internet came as a result of the rapid growth of high-performance computing within the international research and development community during the 1980s. High-performance computing is now widely considered a keystone technology, which supports advances in many areas of science and technology, which in turn have a large impact on future national and international progress and competitiveness in the market place (Poon 1993; Sheldon 1994) .
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The knowledge discovery in database (KDD) Sheldon (1997) pointed out that the tourism and travel industry is one of the largest users of information technology (IT) due to the nature of travel and tourism businesses. The use of IT has been very strong in the successful provision and consumption of tourist-related services. The phenomenal expansion of the Internet came as a result of the rapid growth of high-performance computing within the international research and development community during the 1980s. High-performance computing is now widely considered a keystone technology, which supports advances in many areas of science and technology, which in turn have a large impact on future national and international progress and competitiveness in the market place (Poon 1993; Sheldon 1994) .
In today's highly competitive market environment, the management and marketing of tourism products and destinations is being affected by changing consumer needs and technological advancement (Buhalis 1996; Rimmington and Kozak 1997) . Advancement both in computing and IT affects the services and amenities offered and how they are delivered and promoted, the organizational structure, and the customer/service provider interaction (Olsen and Connolly 1999) .
After an environmental scan, Jurowski and Olsen (1995) suggested that the nature of future tourist attractions would change in the next decade. Sophisticated software and communication technology are now helping both the potential and actual travelers to find unique adventures that are consistent with their expectations, personalities, and ever-changing needs. Changes of the future would also lead to the need for precisely targeted and more aggressive destination management and planning and marketing. Most currently integrated knowledge, including tourist characteristics, images, and attitudes and preferred destination attributes, should be used to market destinations effectively (Buhalis 1999 ). Such knowledge also should be supplied to the marketers so that the marketers can respond accordingly to this changing environment.
In today's fast-paced and competitive business environment, it will become increasingly harder for destinations and tourism businesses to maintain their competitive advantage. To increase market share and maintain leadership, they would be hard-pressed not to use data mining (DM) tools and techniques as part of knowledge discovery in their efforts to develop, manage, and market tourism products and services. By mining and discovering knowledge using stored and highly detailed information about customers, markets, and products, destination promoters and tourism professionals would be better equipped to keep up and deal with the ever-changing needs of the new market order.
The purpose of this article is to discuss various aspects of the knowledge discovery in database (KDD) and convey the implication in its application to tourist destinations. Specifically, operational issues of KDD, applications of KDD, data warehousing and DM, and knowledge distribution and storage are discussed. In addition, a hypothetical example is provided to illustrate the usefulness of the KDD process to a destination.
Knowledge management (KM) of destinations includes acquisition, explication, and communication of mission-specific professional expertise in a manner that is focused and relevant to a tourist destination management who receives the communication (King 1999) . Knowledge should be provided in a focused, relevant, cost-effective, and timely manner for the destination success with the highest level of professional expertise (Poon 1993) . Capturing and subsequent dissemination of the knowledge at an appropriate time to the individual, who needs it with less search cost, is the essence of KM. Knowledge is usually provided in two ways. Some KM systems provide answers in (Web) databases to the frequently asked questions or descriptions of the best practices. Others provide directories of experts of categorized areas, each associated with personnel who are going to answer the questions in the subcategory areas.
KDD, which is designed to provide necessary knowledge to destinations after anticipating destination needs, is one of the solutions to deal with the challenging tasks of destination knowledge. KDD is a process to discover patterns that turn data into knowledge useful for destination decision support (Yoon 1999) .
KDD
KDD is the nontrivial process of identifying valid, novel, potentially useful, and ultimately understandable patterns in data (Fayyad, Piatetsky-Shapiro, and Smyth 1996) . Knowledge means relationships and patterns between data elements. It must be new and not obvious before the analysis is performed, and one must be able to use it. KDD is the whole process of extracting knowledge from data. The term DM is used exclusively for the knowledge discovery stage of the KDD process (Adriaans and Zantinge 1996) .
One of the key elements of DM is data warehousing. Destination data warehousing is a prerequisite for the DM since data have to be stored in a database before the DM is performed. A data warehouse is a subject-oriented, integrated, nonvolatile, time-variant collection of raw data that can be used to support destination management decision making (Kasavana and Knutson 1999; Inmon 1996) . Also, a data warehouse is simply a single, complete, and consistent store of data obtained from a variety of sources and made available to the end users in a way they can understand and use in a destination tourism context (Devlin 1997) . Data warehouses are designed as customer-oriented domains such as spending patterns, motivations, bundled purchases, length of stay, and other visitor experiences, and data in the warehouse can be readily mined to identify a destination's strengths, weaknesses, and other relevant information/knowledge (Kasavana and Knutson 1999) . Storage and retrieval systems with data analysis and knowledge distribution capabilities should function appropriately to provide knowledge as intended.
It is getting convenient to obtain storage and retrieval systems with sufficient capabilities to meet the needs of destination data warehousing. However, the ability to effectively analyze and act on the resulted destination knowledge has not made as much advancement as the technology capabilities. Research is needed to structure and prioritize the needed knowledge to solve specific end-user problems, define data collection process and analysis methods, and deliver the resulted knowledge to the very needed end users.
DM is an activity in the KDD process that applies a specific algorithm to extract trends, patterns, and correlations, and it is also a process of discovering implicit knowledge from a data warehouse (Chou and Chou 1999) . Broadly speaking, DM is a discovery-oriented data analysis technology, which automatically detects hidden important information in the data warehouse. Machine-learning methods (such as neural networks, association rules, decision trees, and genetic algorithms that are rooted in artificial intelligence), which require only limited human involvement, are used to extract patterns or knowledge from data (Peacock 1998a) . Successful DM extracts useful relationships, patterns, and trend knowledge to understand the current and historical behavior of tourists and destination performance to enhance decision-making processes in destinations (Kasavana and Knutson 1999) .
AREAS OF APPLICATIONS
Timely and sophisticated data analyses and distribution of knowledge about tourists, destinations, and market information should function well to have a greater market share. The possible DM applications to destinations could include summarization, prediction, classification, clustering and market segmentation, deviation detection, and link analysis (Peacock 1998a; Yoon 1999) . Although most of these applications are consistent with already existing tourism and travel research in terms of scope and coverage, the process of KDD offers some unique features for researchers. For example, although a typical and conventional tourism research process is usually linear in its research orientation, the research process that is followed in the process of KDD is nonlinear and has the ability to generate information at the cross section of research issues and needs.
Today, several companies (MarketMiner, Abtec's ModelQuest and ModelQuest Expert, ANGOSS International Ltd., California Scientific Software's BrainMaker System, DataMind-DataCruncher, Digital's Knowledge-Based Data Mining, dbIntellect, HNC's Database Mining Marksman, and Hyperparallel) offer new and exciting interfaces and software programs designed to extract large information from large volumes of data. IBM and Oracle also support a wide variety of knowledge discovery platforms and database utility programs.
The range and scope of DM applications could be related to tourist market basket, destination quality control and perceptions, environmental scanning and optimization, destination choice and hotel selection, forecasting, prediction, and tourist product purchasing behavior. For instance, when casino resort destinations intend to supply various amenities and attractions, in addition to the gaming facilities, finding the preferred products in the potential visitor market basket should be one of the tasks performed in advance before an investment is made (d 'Hauteserre 2000) . Also, when the touristpurchasing pattern is studied in the partner selection process for marketing alliances, the tourist purchasing behavior of hotels, airlines, car rental companies, and other travel-related entities together could be understood as a market basket (Dev, Klein, and Fisher 1996) .
After the characteristics of tourists, who prefer a destination, are understood and defined, then promotional activities including advertising and direct mailings could be more efficient by focusing on the specific target market. Implications of wives' involvement in family destination choice (Zalantan 1998) and psychographics in theme hotel choice (Zins 1998) can be used to project the market segment characteristics that most likely visit a destination.
Segmenting and positioning could be exercised with destination-specific attributes and/or could be performed in an environmental-scanning process to find trends and patterns for optimal decision making for destination marketing, planning, and management. After positioning of a destination is defined, the visitor segment that the destination can serve best should be determined by considering the destination attractions. With appropriate segment descriptors (e.g., demographics, motivations, and benefits sought), the identified segment can be easily augmented.
DM can also be applied to decisions such as guest relationships, guest loyalty analysis, forecasting of revenues, new product introduction, and site location. For instance, customers who are likely to return and who are likely to defect to a competitor can be identified, and alternatives, such as new products, can be sought to retain the guests. Analyses can be done in the areas to find a market segment of people who are going to respond more to direct mails or under-or overstay their reservation and to discover the type of rooms a guest prefers (Kasavana and Knutson 1999) . Revenues can be forecasted with the historical data in the data warehouse. Rough ideas about a new destination site planning in terms of new site attraction attributes and performance indexes can be obtained by examining other destinations. Examination can be performed by considering destination attributes, together with origin characteristics such as population density, traffic flow, average household income, and average age of the household heads by using case-base reasoning systems (Peacock 1998a) .
It is important to detect significant changes in data from one time period to the next, unusual patterns, outliers that do not belong to any particular cluster, and discrepancies between an observation and a reference. It could be used to find the source of true discovery since deviations represent anomaly from the some known expectation and norm (Yoon 1999) . Detecting trends or unusual patterns of tourist satisfaction and perception can be used as an opportunity to improve the quality level and find the gap between the tourist demand and supply of tourist.
SELECTING POTENTIAL KDD APPLICATIONS
The concepts and areas of possible KDD applications have been discussed in the above section. Although the benefits of the KDD implementation seem great and possible applications are many, initiating and implementing a KDD project in a destination is not an easy task. Before the selection process is initiated, examination should be done as to whether there is a better alternative. Considerations in selecting a potential KDD application are discussed in this section, and steps in starting a new KDD project are presented in the next section.
The development of KDD capabilities in destinations requires investment in resources; thus, the payoff of the discovered knowledge should be large enough to justify costs and should generate a high return in investment. There are practical and technical criteria in examining whether to choose KDD applications. Practical criteria include significant impacts on potential benefits and payoff with novelty and quality of the discovered knowledge in generating greater revenue and tourist numbers, lower costs in operations, higher quality of the results, or savings in time. Organizational support from the upper destination management and cooperating domain experts, who are to define a proper measure to evaluate the goodness of the discovered knowledge, is important for the KDD project success. Also, potential issues for privacy and other legal concerns should be carefully investigated (Fayyad, Piatetsky-Shapiro, and Smyth 1996; Yoon 1999) . Technical criteria include the availability or possibility of production of sufficient numbers of case data, relevance of attributes to the discovery tasks, few data errors, confidence interval to calibrate actions, and prior knowledge, which can reduce the search costs in the DM steps and the KDD process. Quality and consistency of the data are very important for success, in addition to the top management support (Peacock 1998b) .
Evaluation of various DM tools and vendors should be performed before a DM system is installed (Peacock 1998b) . When destinations have several options to launch a KDD system, the following criteria can be used to compare alternatives (Brachman and Anand 1996, p. 54 
STARTING A NEW KDD PROJECT
When a destination has decided to launch a destination KDD system, a number of steps should be considered. For instance, failures of data warehousing are more often due to organizational failures than technical failures. Weak management support, insufficient funding, inadequate user participation, and organizational politics were the most common reasons. The failed projects were poorly conceived, planned, and executed (Watson et al. 1999) . A DM project should start with a simple and straightforward problem with a high payoff since a new DM operation requires a lot of effort before it moves without much difficulty (Peacock 1998b ). Adriaans and Zantinge (1988, pp. 82-83) provided a checklist of statements that need to be addressed when initiating a new KDD project. The list consists of the following statements:
• Make a list of requirements for what purpose a KDD environment would be realized in a destination. What are the criteria of success? How will success be measured? • Make an overview of existing hardware and software: networks, databases, applications, servers, and so on.
• Define data requirements, tasks to perform, and knowledge needs.
• Evaluate the quality of the available data. For what purpose was it collected? • Make an inventory of the available databases, both internally and externally.
• Is a data warehouse in existence? What kind of data is available? Can we use details of the data?
• Formulate the knowledge that the destination needs both now and in the future to be able to function optimally.
• If primary data should be collected, is there enough support including money and expertise? What are the criteria for successful data collection? • Identify groups of destination knowledge workers or decision makers who are to apply the results. What kind of decisions will they need to take? Which patterns are useful to them and which are not, both now and in the future? What type of functionality do they need? • Analyze whether the knowledge found actually can be used by the destination. It is useless to distill tourist profiles from mailing files if, for technical reasons, the mailing department cannot handle the selection found.
• List the processes and transformations these databases have to go through before they can be used.
THE PROCESS OF KDD AND DM
After a KDD system is chosen and implemented, an efficient knowledge discovery process should be launched. The knowledge discovery process is an interactive and iterative process, which includes steps of choosing application domain, selecting target data, preprocessing data, extracting knowledge, interpretation and evaluation, result reporting, and recalibration (Chou and Chou 1999; Peacock 1998b; Yoon 1999) .
Choosing Application Domain
Selecting specific high-value-added areas, in which sharing of expertise would generate greater value to the destination, and using the area as the focus of a pilot project is the key to success (King 1999) . The first task to consider in the destination KDD process is defining the problem areas and knowledge needs. Then, the domain that destination KM should focus on can be decided, and the goals of KDD and DM can be clearly defined. When the decision about the domain is made, the viability of KDD and DM to deal with the destination problems and knowledge needs should be studied, in addition to the availability of sufficient quality data.
Choosing Target Data
Types of data can be determined by considering application domain, situation, problems, and goals of KM and DM. Data collected for the different projects also can be used when the criteria of data requirements are met.
Data Preprocessing
Usually data, in the data warehouse, are not readily usable. Dealing with missing values, misplaced data, noise, and outliers is time-consuming, and enough time should be allocated to remedy data problems. This process should not be skipped since incorrect data can lead to misleading analysis results, and they may not be useful for decision making. DM with poor data is unreliable and often infeasible, if not impossible. Lowering the noise level and few data errors are the desirable properties of data. Noise in the data makes it difficult to discover knowledge unless a large number of cases can alleviate random noise. There is a need to treat and eliminate noise because it affects overall accuracy (Chou and Chou 1999; Peacock 1998b; Yoon 1999 ).
Extracting Knowledge
Exploratory data analysis is needed before actual DM is performed. During the exploratory data analysis, a need may arise for recoding and transformation of data. DM is used to extract knowledge and substitutes machine learning for human learning, and it is frequently applied to entire data sets rather than to the sample drawn from the data (Groth 1998; Peacock 1998a) . A series of steps are required for DM. First, the tasks that are to be performed should be decided. The task determination stage is to decide the tasks to perform, such as classification, association, segmentation, link analysis, and deviation detection (Chou and Chou 1999) . Second, each task should choose appropriate DM techniques to deal with the problem. The techniques include supervised neural net and induction (classification), clustering (segmentation), association discovery and sequence discovery (link analysis), and statistics and visualization (deviation detection). The next step is deciding the appropriate algorithm for the chosen techniques and performing DM to extract patterns in databases. (See Chou and Chou 1999; Peacock 1998a; and Yoon 1999 for further information about the techniques and algorithm.) Finally, hypothesis testing could be performed to confirm the discovered knowledge during the exploratory data analysis.
Although there are debates about the utility and pitfalls of using prior knowledge of destinations in DM, it is often useful to have prior knowledge regarding the domain, such as the pertinent attributes to the problem, the likely relationships between attributes, the user utility function, and previous patterns. Some application problems are so large that the use of prior knowledge is necessary to limit the search scope. However, it should be noted that the use of prior knowledge might limit the patterns they can explore and seek (Yoon 1999 ).
Evaluation and Interpretation
After a model is built, a holdout sample, taken from the total sample and put aside for validation, is used to evaluate the model (Peacock 1998b) . Redundant or irrelevant patterns should be removed after visual graphics, logic, and other perspectives are examined. At this stage, some of the previous steps may be performed again if the results are conflicting with previous knowledge and/or there are some doubts about the appropriateness of the process and results. Finally, when the results are judged to be correct and useful to decision makers for prediction and other purposes, the analysis results are presented with understandable terms to the users (Yoon 1999) .
Reporting Results
The data analyst passes the findings to destination managers so that the results are used in their decision-making process for strategic decision, policy change, new product development, and implementation (Chou and Chou 1999 ). This step includes interpreting results and providing support information to decision makers in the form of standard paper reports or in an electronic form (Peacock 1998b ).
Recalibrating the Model
Repeating the above process is needed to improve the model since the preference of tourist and destination environments could change over time, and the parameters of the recalibration model could differ from those exiting models. Regular recalibration is critical to have a valid model (Peacock 1998b) .
PROVIDING KNOWLEDGE
At the beginning of this research, it was stated that some KM systems provide knowledge in databases to frequently asked questions. Likewise, the KDD process is to provide relevant knowledge to the destination users by extracting useful knowledge from the data warehousing. One person can analyze the data and supply knowledge to the destination end users. When this person has expertise of both tourism and statistics, complex situations could be efficiently dealt with by using both practical knowledge of tourism and technical aspects of computations.
The analysis is conducted beforehand to supply most needed knowledge for destinations by considering critical knowledge for destinations. The analysis results are stored in easily accessible places such as a Web browser and used for many instances. It is hoped that most cases do not need analyses on request and questions are answered without delay from the knowledge database. Thus, computation takes place once in advance, and there is no recomputation each time for each user; therefore, the overall system efficiency is high.
The database should be easily accessible and equipped with the refined destination knowledge as a result of efficient planning and implementation. When knowledge is provided, it should be convenient to obtain and easy to use, and knowledge should be diverse and powerful to deal with serious questions about the destination and tourist market situations.
Most current tourist market information always should be available. Recent knowledge about new tourist market trends should be incrementally updated after the data analyses with current data. Quick destination responses to the tourist market, with the concurrent information in a short time interval, helps destinations to succeed in this fast-paced market change.
Frequent examinations that look at whether the KDD process produces useful and practical knowledge should be performed with an understanding of how knowledge is used within destinations and what major determinants impede knowledge utilization (Menon and Varadarajan 1992) .
AN EXAMPLE OF THE KDD APPLICATION: THE CHEJU ISLAND CASE
A hypothetical example of the KDD application using Cheju Island in the Republic of Korea is presented in this section. The Cheju Island case was chosen because at least one task was identifiable that was appropriate to deal with in the KDD context. The task was identifying current Cheju Island visitors who would, upon returning home, recommend to their friends and relatives to visit the island. Cheju Island could provide information brochures and other memorable items to its current visitors so that they can have vivid memories for a longer period of time and serve as agents for Cheju tourism with word-of-mouth promotions.
Situation
Cheju Island recently experienced stagnation in terms of visitor numbers and their spending. Although an in-depth analysis of the situation may be required to understand the reasons for these low visitor numbers, there are at least two possible and identifiable causes. One is the financial crisis due to the shortage of foreign currencies in Korea and International Monetary Fund involvement in the Korean economy. The other is new competition from the Keumkang Mountain region of North Korea. Financial difficulties forced Koreans to refrain from spending on travel, and the new destination made this situation worse by taking some of the market share, including the honeymooners.
Alternatives
To attract more visitors to Cheju, the Department of Tourism of the Cheju Provincial Government could decide to use KDD capabilities. After a cost-benefit analysis of the KDD project, a budget could be allocated and implemented for personnel and computer-related expenses; costs of communication, maintenance, and training; and expenses for facilities, supplies, and consulting. A sufficient number of data with variables focused on the problems of Cheju are stored in a database and DM was conducted.
Many alternatives could be defined to attract more visitors to Cheju. Attracting more repeat visitors, increasing service levels, developing new attractions, and promoting to the niche markets could be the strategies to sustain and maintain a sufficient market share.
Among many alternatives, the Department of Tourism of the Cheju Provincial Government could choose to promote the island by using the word-of-mouth capabilities of visitors. A prior study recommended supplying information materials to the returning visitors so that they are used to introduce Cheju islands to friends and relatives and revive exciting experiences from memories (Pyo, Song, and Chang 1998) . Since more detailed and reliable information of Cheju is sought from friends and relatives, the effects of word of mouth of the returned visitors could be greater compared to the amount of other investments for promotion. To distribute promotional brochures and needed information about Cheju to returning visitors, the department of tourism needs to define those visitors likely to recommend Cheju to friends and relatives.
Estimation and Validation
Using the machine-learning algorithms was not appropriate due to the small number of samples (200 cases). It has been suggested that the data miner's tool kit would probably include nine tools or tool sets: query tools, descriptive statistics, visualization tools, regression-type models, association rules, decision trees, case-based reasoning, neural networks, and genetic algorithms (Peacock 1998a) . Descriptive statistics, visualization tools, and regression models are used to explore data, conduct in-depth analysis, and perform capabilities that the machine-learning algorithms (such as association rules, decision trees, case-based reasoning, neural networks, and genetic algorithms) do not contain. This study uses the stepwise regression for estimation and cross tabulation for validation.
The data were collected in the Cheju International Airport for 5 days starting February 2, 1998, by using selfadministered questionnaires to those who are returning to their home after a visit to Cheju. Two hundred usable questionnaires were obtained. The questionnaire included questions about the purpose of visit, composite of the tour group, information source, number of visits, expectations, perceptions, image, intention to revisit, intention to recommend to friends and relatives to visit Cheju, and demographic variables.
The scale of "intention to recommend to friends and relatives to visit Cheju" has seven points: 1 indicates least likely to recommend, 4 is do not know, and 7 represents most likely to recommend. Scores were coded zero for 1 to 3 and one for 4 to 7. The score in the middle (4) was included in the positive group (1) since tourists may like to talk about their travel experiences positively as time passes by. Thus, the dependent variable "intention to recommend to friends and relatives to visit Cheju" is binary: 0 for less likely to recommend and 1 for more likely to recommend. Independent variables include expectations, perceptions, and images measured on a 7-point Likert-type scale.
The first 150 samples were used for estimation and the last 50 for validation. The results of estimation using regression equation appear in Table 1 . The model is significant (F = 5.642, p = .00). The explanatory power is relatively low (R 2 = .27). Although the results may not be conclusive and need further verification, the analysis still reveals useful information. For example, the estimated standardized beta coefficients indicate that those who stayed at low-cost (budget) accommodations (image: good quality accommodation facilities and services = -.318) and those who participated in seaside tours (expected: seaside tour = .304) and other tours (image: various tour packages = .227) are the visitors who are going to recommend Cheju to their friends and relatives. Thus, more informative materials should be distributed at low-cost accommodation facilities and to participants of tours. Table 2 reveals the relationship between the actual response and the predicted value with the model in Table 1 . The score in the parentheses indicates the recoded score and predicted scores. The prediction of the model is accurate for 74% of the samples.
To evaluate the model, the same method was applied to the holdout sample, and the validation result appears in Table  3 . The accuracy rate is only 56%. Thus, the viability of model to work well in the real situation is doubtful, although the higher accuracy does not guarantee success in the real situation.
After the validation process, the final estimation process uses the test data set collected from the actual situation and follows the same process of the validation.
Reporting and Recalibrating
When the model becomes more accurate after a series of refinements and can be recommended for the use in the actual situation, the model can be reported to the Department of Tourism of the Cheju Provincial Government. The department could distribute appropriately designed promotional materials to tour participants and at low-cost accommodation facilities in Cheju.
Although the model may perform well for a while, the level of accuracy may not be stable over a longer period of time as market situations change. For instance, the service level and quality of facilities could deteriorate, the competition can take over the position as a preferred destination, and the attitudes and preferences of visitors could change. Therefore, new models with monitoring capabilities should be sought continuously.
CONCLUDING COMMENTS
It is anticipated that more KDD and effective DM practices will be adopted in the tourism and hospitality industry in the future (Kasavana and Knutson 1999; Peacock 1998b ). The cost of computer power is declining, and powerful sophisticated DM softwares are more widely available and user friendly. Thus, DM responsibilities could be more frequently assigned to destination managers, and the knowledgeable marketer will use DM softwares and tools in decision making.
Current DM applications tend to be static. When the dynamic real-time operations are incorporated in the DM process by considering changes in internal and external environment, the destinations will be far better prepared than their competitors (Peacock 1998b) . The expertise of the knowledgeable specialists to interpret situations, ask questions, and motivate people to use the KDD system and its outputs is one of the areas that destination managers should seek for the advancement in practices of tourism.
Assessing and documenting system performance in terms of anecdotes, economic, and usage data (King 1999) should be done to use as a reference when a KDD system for destinations is designed and delivered to precisely address user needs. Due to the uncertainty in this continuously changing environment, a lot of detailed planning before the development may not be useful because the system will inevitably evolve in unpredictable ways. The destination KDD system can be a perpetual prototype, requiring frequent updating with emphasis on speed in responses and updating since useful KM systems must be timely.
When an expert in DM performs the DM, the meaning of the data that the destination managers seek may not be delivered well, and sometimes the result cannot be applied or is not feasible for destination management. The process of KDD and DM for destinations requires a multidisciplinary approach by including a person who has both tourism knowledge and DM expertise since using accurate knowledge and information in both disciplinary can enhance the quality of destination decision making (Chou and Chou 1999) .
Understanding tourism, research, and IT together are the skills that are imperative to be successful in pulling together the KDD process in destinations (Jeffrey 1996; Palmquist and Ketola 1999) and to understand the meaning of the data and apply it to the real world of tourism. Continuous feedback about tourist attitudes and market trends to the destination managers should be supported by managing knowledge (Fesenmaier, Leppers, and O'Leary 1999) . The destination can use the knowledge to determine its marketing strategy and tactics in real time, as changes develop in the marketplace and new tourist demands arise.
It is also important to stress that regardless of how many new software programs are developed in the area of artificial intelligence and DM as part of knowledge discovery, human learning is still needed to enhance the level of precision in decision making. Advancement in computing would definitely improve database management and its associated platforms thus making machine learning more effective and richer. However, the interpretation and usefulness of information generated from machine learning will still, to a large degree, depend on human interfaces. Note: The percentage of accurate prediction = {(4 + 24) × 100} / (50) = 56%.
